Inhibition of protein phosphatase 2A activity by selective electrophile alkylation damage.
Protein serine/threonine phosphatase 2A (PP2A) is a critical regulator of numerous cellular signaling processes and a potential target for reactive electrophiles that dysregulate phosphorylation-dependent signal transduction cascades. The predominant cellular form of PP2A is a heterotrimeric holoenzyme consisting of a structural A, a variable B, and a catalytic C subunit. We studied the modification of two purified PP2A holoenzyme complexes (ABalpha(FLAG)C and ABdelta(FLAG)C) with two different thiol-reactive electrophiles, biotinyl-iodoacetamidyl-3,6-dioxaoctanediamine (PEO-IAB) and the biotinamido-4-[4'-(maleimidomethyl)cyclohexanecarboxamido]butane (BMCC). In vivo treatment of HEK 293 cells with these electrophiles resulted in alkylation of all three PP2A subunits. Electrophile treatment of the immunopurified FLAG-tagged holoenzymes produced a concentration-dependent adduction of PP2A subunits, as observed by Western blot analysis. Although both electrophiles labeled all three PP2A subunits, only BMCC inhibited the catalytic activity of both holoenzymes. Alkylation patterns in the A and B subunits were identical for the two electrophiles, but BMCC alkylated four Cys residues in the C subunit that were not labeled by PEO-IAB. Homology between the catalytic subunits of PP1 and PP2A enabled generation of a comparative model structure for the C subunit of PP2A. The model structure provided additional insight into contributions of specific BMCC-Cys adducts to PP2A enzyme inhibition. The results indicate that site selectivity of protein adduction should be a critical determinant of the ability of electrophiles to affect cellular signaling processes.